Dual mechanism of the relaxing effect of nicorandil by stimulation of cyclic GMP formation and by hyperpolarization.
In addition to previous results from our laboratory showing that nicorandil relaxed vascular smooth muscle by increasing cyclic GMP levels, it was shown to activate K-channels as well, an effect that also leads to relaxation. In the present study, we attempted to differentiate quantitatively between these two effects in isolated bovine coronary artery strips with simultaneous isotonic measurement of length and radioimmunoassay (RIA) determination of cyclic GMP. When the strips were contracted by the thromboxane A2 analogue U 46619 (1 microM) with 10 microM methylene blue added, nicorandil produced 30-50% relaxation without significant changes in cyclic GMP. When in U 46619-contracted strips the hyperpolarizing effect of nicorandil was suppressed by increasing extracellular K+ to 80.4 mM (30-fold), nicorandil caused only 52% relaxation, whereas cyclic GMP increases were not significantly suppressed. Quantitative separation of both mechanisms of relaxation by nicorandil was further achieved through calculation of the cyclic GMP-mediated component from a correlation between increases in cyclic GMP and percentage of relaxation as produced by nicorandil under conditions of inhibited hyperpolarization, i.e., in strips contracted with 1 microM U 46619 or 26.8 mM K+ (10-fold) and exposed to either 30-fold K+ or 10 mM Ba2+. Under both conditions, similar correlations between cyclic GMP and relaxation were obtained. Because U 46619, in addition to its contractile effect, partially antagonized the relaxation by nicorandil without changing cyclic GMP, the correlation was corrected for this effect and indicated a participation of cyclic GMP in the overall relaxant response of approximately 30-40% at low and less than or equal to 80-90% at high concentrations of nicorandil.